This paper investigates whether macroeconomic and data transparency standards lead to lower borrowing costs in sovereign bond markets. We essentially show that emerging market countries which subscribed to the Special Data Dissemination Standard (SDDS) experienced a significant decline in borrowing cost proxied by sovereign yield spreads on secondary markets. However, the adherence of these markets to the Code of Good Practices on Transparency in Monetary and Financial Policies caused a significant increase in the yield spreads. There is no impact of the adherence to the Code of Good Practices in Fiscal Transparency on the changes of sovereign spreads. In addition, the results suggest that a debtor country's internal liquidity factor (measured by the total reserves to total external debt service ratio) and external liquidity conditions (measured by the yield on US longterm bond) are the most important determinants of emerging market spreads.
Introduction
The debt market in emerging market countries consists of sovereign debt and corporate debt, of which sovereign debt segment has become, in recent years, an integral part of the global fixed income investment landscape given their size and rapid growth. Therefore, understanding emerging market debt and its return-risk profile is of great interest.
One of the stylized facts of sovereign debt markets in emerging countries is the Mexican financial crisis in 1994-95 because its occurrence revealed the need for better information available to the public and financial market players. More generally, the emerging market crises during the 1990s have generated considerable debate among officials, researchers, institutional investors and the international community about the role of transparency as an explanation of the triggering of crises and further on its role in international financial stability. The adoption of internationally recognized standards and codes of best practices came to be seen as a way to strengthen international financial system. This was thought to be necessary for markets to make prudent lending and investment decisions. While many agree that greater availability of information would not by itself be sufficient to prevent financial crises, it was nevertheless generally accepted that disclosure and transparency are necessary to improve the International Financial Architecture.
Then, actions in the international community has initially got started on setting standards for improving, on the one hand, the timeliness and quality of information contained in key macroeconomic variables and on the other hand, the transparency of public sector activities including fiscal, monetary and financial policies. In particular, we recognize the IMF's efforts devoted to the establishment of the data and macroeconomic policy transparency standards whose aims are to improve timely release of economic and financial data to the public as well as information on their compilation procedures. Most importantly, the IMF member countries have been engaged to adopt, on voluntary basis, those international standards and codes of good practices to help their economies and financial systems function properly at the national and international levels, and to share with the public timely and accurate data.
So far, several studies have examined the impact of standards and codes on emerging market economies' borrowing costs and access to international capital markets by measuring their effect on sovereign bond spreads, which are generally considered to be a measure of the market's perception of the probability of future crises. The empirical evidence according to which the borrowing costs are reduced for emerging market adhering to internationally recognized standards has been presented (see, e.g., Gelos and Wei, 2002; Christofides, Mulder and Tiffin, 2003; Glennerster and Shin, 2003; Cady, 2005) . Albeit their great contribution in understanding the effect of macroeconomic and data transparency, these studies mainly concentrated, however, on the impact of the international standards and codes on the spreads of the primary debt market. Then, there is still a need for empirical findings in the secondary markets.
This present paper attempts to fill this gap by evaluating the impact of the data and macroeconomic transparency standards on sovereign bond spreads of emerging markets as a measure of the borrowing costs. We focus on the following standards and codes: the Special Data Dissemination Standards, the Code of Good Practices on Transparency in Monetary and Financial Policies, and the Code of Good Practices on Fiscal Policy Transparency. Using data on Emerging Market Bond Index spread, we show that the SDDS subscription leads to significantly reduce the borrowing costs of emerging markets' issuers. The adherence to monetary and financial policy transparency codes generates a significant impact on the sovereign spreads, but the sign of the effect remains difficult to interpret. The fiscal policy transparency codes have an insignificant effect on the spreads.
The remainder of this paper is organized as follows. Section 2 presents the economic background of the studied problem and a brief review of literature. Section 3 discusses the empirical approach. Section 4 describes the data used in the paper. Section 5 reports and interprets the obtained results. Summary remarks and policy implications are provided in Section 6.
Economic Motivations and Literature Review
In the aftermath of the Mexican financial crisis (1994) and especially the East Asian crisis, the international community has been engaged in reforming the so-called International Financial Architecture. Of the possible explanations for the advent of these crises, the lack of transparency has received great attention and has been widely discussed. International financial institutions and governments of creditor countries claimed that lack of relevant information may produce triggered or exacerbated crises leading to contagion and herding behaviour. To be aware of the essential role of data transparency in reducing the likelihood of financial crises (thus strengthening the international financial stability), the international community called for the release of timely dissemination of macroeconomic and financial data to market participants.
Given its role in promoting greater financial stability in global context, the IMF engaged in the establishment of different standards and codes concerning the timing and availability of macroeconomic data. Its work on data dissemination standards began in October 1995 just after the occurrence of the Mexican crisis. The aim of these standards is to provide a conceptual framework for countries that might seek access to international capital markets to render public their economic and financial data through the availability of timely and comprehensive statistics. This clearly contributes to incite the pursuit of sound macroeconomic policies and to get better functioning of financial markets. These standards are named Special Data Dis- It is also important to mention that the establishment of the Financial Stability Forum in February 1999 by the G7 finance ministers and central bank governors was a response to the willingness of the international community to promote the adoption and implementation of these standards both inside countries and globally. To date, each country has at its disposal the list of the various economic and financial standards that are considered as important for sound, stable and well functioning financial systems as indicated in the appendix.
The apparition of internationally recognized standards and codes raises some intriguing questions. Among other things, one may wonder to know the relationship between standards and codes on the one hand, and their economic outcomes on the other hand. Several studies have empirically examined the effect of international standards and codes on emerging market economies' sovereign bond spreads. For instance, Chortareas et al. (2001) found that countries which release more macroeconomic data have lower inflation rate. Gelos and Wei (2002) proved, in addition to the conclusion of Chortareas et al. (2001) , that these countries attract more foreign direct investment inflows. In a recent study, Christofides, Mulder and Tiffin (2003) showed that the subscription to international standards contributed significantly to ex-plain changes in sovereign credit spreads and ratings. The Institute of International Finance (2002) and Glennerster and Shin (2003) provided evidence that the sovereign risk premium in emerging markets is significantly reduced after the subscription to international standards. Cady (2005) used data on launch credit spreads and reached similar conclusion as in Glennerster and Shin (2003) . Finally, in a related study, Andritzky and al. (2007) found that macroeconomic and data announcement effects in emerging market bonds reduce uncertainty and contribute to stabilize spreads. This result particularly leads to think about an eventual diminution of spread levels Our paper is part of the above literature, but it is different in two crucial points. First, we focus on the secondary markets and not on the primary markets as in the majority of previous studies. The rationale behind this proving ground lays on the fact that secondary markets better reflect the changes in investors' sentiment about the engagement of one country to improve the accuracy and frequency of macroeconomic information released to the public. Second, we only relate the evolution of emerging market bond spreads to three most important international standards and codes: the SDDS, the monetary and financial policy transparency, and the fiscal policy transparency. Meanwhile, by adopting this choice, our study is not general like that of Christofides, Mulder and Tiffin (2003) in the sense that these authors investigated a greater number of standards and codes.
Model and Estimation Issues
We assess the impact of macroeconomic and data transparency represented by the Monetary and Financial Transparency, the Fiscal Transparency and the SDDS on the difference in emerging market countries' mean sovereign credit spreads using a pooled time-series crosssectional model with fixed effects of the following form (see, Edwards, 1984) 1 :
In this specification, log(SP i ) refers to a continuous dependent variable which is measured by the logarithm of the EMBIG spread for the emerging country i. X jit refers to the explanatory variable j for the country i at time t. The intercept coefficient α i reflects the country i's characteristics that are assumed to be unchanged over the estimation period. β j refers to slope para-meters of a specific explanatory variable j that captures the common effect of that variable on the sovereign credit spread movements. ε t is a random error term. N is the total number of cross-sections included in the empirical model. T stands for the total number of observations of the panel data set.
Here, the set of explanatory variables includes a dummy variable which represents the subscription date of each country to newly introduced international codes and standards, and ten macroeconomic fundamentals. Since our study focuses on the FPT, the MFPT and the SDDS, three alternative models will be estimated. To be more precise, dummy variables are of our preliminary interest because they controls for the changes in the sovereign spreads before and after an emerging country decided to become more transparent via a publication of the related standards. They take the value of one from the subscription date to the end of the study period and zero otherwise. If the enhanced macroeconomic and data transparency leads to reduce the country default risk, all dummy variables are expected to exercise a negative and significant influence on the EMBIG spread fluctuations. Macroeconomic fundamentals are introduced in the empirical model for two main reasons. First, their presence offers an easy framework to isolate the specific effects of the transparency factor because sovereign spreads' movements also depend on the changing macroeconomic conditions. Second, by doing so, we are able, just similar to previous studies, to identify the determinants of the sovereign spreads whose level is informative of the quality of emerging market debt issuers. Effectively, we construct the following macroeconomic variables 2 : the inflation rate or the growth rate of changes in the consumer price index (CPI), the budget deficit as a share of GDP (BUD/GDP), the ratio of total external debt to GDP (DEBT/GDP), the ratio of total imports plus exports to GDP (TRA/GDP), the ratio of total current account to GDP (CUR/GDP), the ratio of total interest amount to GDP (INT/GDP), the liquidity ratio measured as the total of reserves in proportion of the total external debt service (RES/DEBT), the growth rate of GDP denominated in local currency (GROWTH), the logarithm of the US federal funds interest rate (USFED) and the logarithm of the yield on the 10-year US Treasury bond (USLONG). By default, these variables mirror the general monetary and liquidity conditions in sample emerging markets.
The estimation of the time-series cross-sectional model is often carried out by using Ordinary Least Squares (OLS) procedure. As widely discussed in econometric literature, this model permits to solve many problems of traditional methods of the comparative research which employs either time series analysis or cross-sectional analysis. For instance, the limited number of spatial units in cross-sectional analysis and the limited number of available data over time (i.e., small 'N' and 'T') often lead these two individual techniques to violate basic assumptions of standard OLS analysis. Most obviously, estimated results are largely biased if the model contains many explanatory variables comparatively to very few observations. In this schema of things, the pooled time-series cross-sectional design allows the removal of this restriction because the number of observations is now the product between N and T. This feature is also useful in that one can easily set a framework allowing for a multivariate analysis (i.e., large number of independent variables). Next, pooled time-series cross-sectional models offer the possibility to investigate not only the variation of what emerges through time or space, but also the variation of these two dimensions simultaneously. The reason is that, instead of testing a cross-section model for all countries at one point in time or testing a timeseries model for one country using its time-series data, a pooled model is tested for all countries through time. Accordingly, the pooled time-series model with fixed effects we developed above is highly suitable to our problem of assessing the effects of sample countries' increased transparency because it captures both cross-sectional effect of explanatory variables on credit spreads as well as the time-series effect within markets.
It is, however, important to note that the pooled model encounters some methodological problems albeit advantageous for dealing with both time and space, of which the most important include the serial correlation between a country i's errors, the contemporaneous crosssectional correlation of the errors, the cross-sectional heteroscedasticity of the errors and the possibly causal heterogeneity of parameters across cross-section units3 (see, e.g., Hicks, 1994; Beck and Katz, 1996) . So, in this paper we employ the seemingly unrelated regression (SUR) method, also referred to as the Parks estimators, to correct for these estimation problems. In fact, the seemingly unrelated regression procedure treats each cross-section (or market) and the time series within that cross-section as a separate equation that is unrelated to any other cross-section and its time series in the pooled data set. Most specifically, this estimation procedure is interpretable as a series of a country specific regression analysis that utilizes contemporaneous cross-equation error correlations among the error of a system of equation to improve the efficiency of the estimates of an equation system (Hicks, 1994) .
Data
In this paper, the question of whether the improving macroeconomic and data transparency leads to lower yield spreads (or country risk reduction) in sovereign bond markets is investi- Notes: this table provides basic statistics of the cross-section data used in our study. The dependent variable is none other than the logarithm of the Emerging Market Bond Index Global spreads. BUD/GDP, CPI, CUR/GDP, DEBT/GDP, DEBT/GDP, GROWTH, INT/GDP, RES/DEBT, TRA/GDP, USFED and USLONG refer respectively to the ratio of budget deficit to GDP, the inflation rate, the ratio of total current account to GDP, the ratio of total external debt to GDP, the growth rate of GDP denominated in local currency, the ratio of total interest amount to GDP, the liquidity ratio measured as the total of reserves in proportion of the total external debt service, the ratio of total imports plus exports to GDP (TRA/GDP), the logarithm of the US federal funds interest rate and the logarithm of the yield on the 10-year US Treasury bond. These macroeconomic fundamentals are used in order to control for the general macroeconomic conditions of sample countries. Table 1 gives the summarized characteristics of our sample data. At the first sight, we observe that the sovereign spread is around 801 basis points on average with a highest value of 6475 which is equivalent to 67.75%. Besides, it should be noted that the average deficit or surplus budget and the current deficit over GDP stand both at -1.00%; the inflation rate is somewhat high for sample markets because it comes to 74%; the total external debt is near to 50% of the GDP; and finally the total reserves represent only 22% of the total external debt. Table 2 offers a close look on the dates of subscription of sample markets to different transparency policies. Our selected markets have mainly subscribed to the SDDS in 1996, except for Brazil and Ecuador. As regards to the FPT and MFPT, the newest subscription dates started in 1999, which clearly restrict the possibility to include a large number of countries in our sample. This also limits our interpretations of the empirical results in the later section. and Ecuador pay the highest spread level which particularly indicates the importance of default risk in these markets. If we look at the dates of subscription to the SDDS of sample markets, we are able to notify that credit spreads globally went down in the aftermath of the 1994 debt crisis in the Latin American region. The time-paths also testified an upward trend of credit spreads since the beginning of 1998, and that continued until the end of our study period.
To close this section, it is important to mention that data for the EMBIG spreads are drawn from JP Morgan and macroeconomic fundamentals and external debt variables are obtained from the IMF's International Financial Statistics. To preserve the country-specific factors, we construct all our variables based on local currency basis.
Empirical Results
This section presents the empirical results from the estimation of our pooled model described in Section 3. Particularly, the results are divided into three groups depending on the types of subscription events (the SDDS, the FPT, or the MFPT). First, we study the impact of the SDDS subscription on the time-varying level of the EMBIG spreads by adding the dummy variable SDDS into our pooled time-series cross-sectional model. Next, the dummy variable SDDS is step by step replaced by the FPT and MFPT variables respectively. It is important to notify that the first model contains every market in the sample data whereas only markets which subscribed to the FPT and MFPT are included the second and the third models. Table 3 reports the whole results from estimating our pooled model. Generally, there is a relatively high level of fit for three examined models since the adjusted R-squared ranges from 66.7% to 77.5 percent. The significance of the majority of coefficients at conventional levels also indicates the correct selection of explanatory variables.
With regard to model 1, our variable of interest is the dummy variable SDDS. The coefficient attached to this variable is, as expected, negative and significant at 5%. Accordingly, for countries which subscribed to the Special Data Dissemination Standard, the cross-country sovereign spreads decreases by 23.4 percent. This is informative of the reduction of premium attributed to investors for holding the debt securities issued by emerging market borrowers. In this schema of things, policy makers will have an interest in improving data transparency to lower borrowing costs. It should be noted that the obtained result is in line with previous findings revealed by, among others, Christofides, Mulder and Tiffin (2003), and Cady (2005) . Notes: this table reports the estimated coefficients from estimating the general pooled model. In model 1, we relate the evolution of the EMBIG spreads to a set of one dummy variable (SDDS) and ten explanatory variables which consist of macroeconomic fundamentals. The models 2 and 3 are quite similar to the model 1 with a small difference. That is, instead of the dummy variable SDDS, we use respectively the dummy variables FPT and MFPT. The number of cross-sections (or countries) is equal to 7, 4 and 3 for models 1, 2 and 3 respectively. Contrary to what we might expect, changes in the EMBIG spreads are not at all affected by the country's subscription to the fiscal policy transparency from the view of the coefficient associated with the FPT variable. That is, a better transparency in terms of fiscal policies does not necessarily conduct to lower spreads. For instance, this result is found at least for the countries which are included in the cross-sectional regression. Since the impact of the fiscal transparency on the sovereign spreads is, to our knowledge, never treated in previous literature, there is no possibility to compare our results.
Concerning the effect on the EMBIG spreads of the monetary and financial policy transparency; the result shows a positive and significant relationship between two variables of interest.
Effectively, we observe an increase of 30.5% in the spread levels after the subscription date of one country to the MFPT standard. Clearly, this impact is difficult to be interpreted. To give an explanation, one may think that the effect of other variables prevails that of the MFPT subscription during the recent years where the sovereign spreads in most countries go up to their highest levels observed during the estimation period.
Like previous works which attempt to analyze the impact of macroeconomic fundamentals on the emerging market spreads, the present study also finds the dominant effect of the liquidity factor (cf. the ratio of total reserves to the total external debt) and the yield on 10-year US Treasury bond. In fact, the coefficient attached to the RES/DEBT variable is negative and highly significant, indicating that the more important is the liquidity, the more the spread will decrease. The same pattern is acknowledged in the case of the USLONG variable. This is explainable because an increase in the yield on the US long-term bond normally leads to lower the yield on bonds of similar characteristics. The other important determinants of the EMBIG spreads include the total external debt to GDP ratio and the total imports plus exports to GDP ratio.
Concluding Remarks
The emerging market crises of the 1990s have generated considerable debate about the New International Financial Architecture (NIFA) and were partially attributed to a lack of market information. Improving transparency is considered as the main reform of this NIFA. This paper investigated whether macroeconomic and data transparency standards lead to lower yield spreads in sovereign bond markets. The endogenous variable, sovereign credit spread, is taken from JP Morgan's Emerging Market Bond Index Global. The factor of interest, the subscription to the Special Data Dissemination Standard (SDDS) is represented by a dummy variable that is set to be equal to one for the quarters following the subscription. We also con-sider the subscription to 'The Code of Good Practices on Transparency in Monetary and Financial Policies' and 'The Code of Good Practices in Fiscal Transparency'. The influence of other factors, mainly macroeconomic fundamentals and external debt variables which have been broadly considered in the literature (Kamin and Kleist, 1999; and Ferrucci, 2003 ) is controlled for.
Using quarterly data and a pooled time-series regression analysis, we found that the macroeconomic and data transparency leads to significantly lower spread levels only when the considered country subscribed to the SDDS. There is a significant response of the spread levels following the subscription to the fiscal policy transparency; however the impact is positive and therefore difficult to be interpreted. The adoption of the monetary and financial policy transparency standards has no significant impact on the spreads. In addition, macroeconomic fundamentals play an important role in the determination of the borrowing cost in debt markets of emerging countries. Of which, the most important factors are the liquidity and the yield on the US long-term bond. In this schema of things, policy makers will have an interest in improving data transparency and liquidity factor to lower borrowing costs. 
